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FOREWORD

The career role of minorities and women in science, engi-
neering, and technology (SET) is increasingly at issue as demo-
graphic trends in the United States indicate a smaller pool of
18- to 24-year olds, including a diminished white male cohort
that has traditionally supplied most of the engineers and
scientists in quantitative fields. Because the Department of
Defense requires a substantial number of qualified technical
personnel to carry out its mission, it may need to rely on a
labor pool that includes a larger number of minorities and women
in these careers.

Their report provides some preliminary findings concerning
research done in this area, with the concentration on empirical
studies.




PERTINENT FACTORS THAT AFFECT THE REPRESENTATION OF WOMEN AND
MINORITIES IN SCIENTIFIC, ENGINEERING, AND TECHNICAL CAREERS

EXECUTIVE SUMMARY

Requirement:

To determine the variables that researchers have studied in
their investigations of the causes of the underrepresentation of
minorities and women in scientific, engineering, and technolog-
ical (SET) careers, and to establish a database of relevant
literature, particularly empirical studies.

Procedure:

The first task was to determine the parameters of the extant
literature. A multidisciplinary, intensive literature search had
never been conducted on this subject. A search was conducted in
order to measure the depth and range of the work performed in
this area. A computerized search strategy resulted in 196
searches of data files, producing 9,082 references. Manual
searches and referrals also produced relevant documents. Coding
and further prioritizing resulted in the creation of the CASET
database of 682 references, 370 of which are empirical studies.
Key word searches of this database produced the data tabulated in
this report, on women, American Indians, Anglos, Asian Americans,
Blacks, and Hispanics.

Findings:

There is consensus among disparate fields that increasing
the participation of minorities and women in technical fields is
necessary for the economic well-being and technological superior-
ity of the United States. The most important research finding is
that sex and race/ethnicity as a linked variable is rarely mea-
sured. That is, a research gap exists because of the paucity of
studies of specific populations such as Black females or American
Indian males. Additionally, there is no theoretical base into
which to place the results of such systematic research.




Utilization of Findings:

This interim report documents those factors considered by
scientists to be important in understanding and solving the
problem of increasing the participation of women and minorities
in science and engineering careers. The report also suggests
promising approaches to encouraging these populations to pursue
SET careers. Application of these findings can give the DoD
direction in what the key variables are and what needs to be done
in the area of human resources to increase the pool of SETs
available for employment in defense industries and installations.

vi
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PERTINENT FACTORS THAT AFFECT THE REPRESENTATION OF WOMEN AND
MINORITIES IN SCIENTIFIC, ENGINEERING, AND
TECHNICAL CAREERS

INTRODUCTION

Background

For some time, the principal users of scientific and
engineering personnel, the military, industry, and academia,
have been concerned about a potential short supply of
professionals in critical occupations vital to the economic
and military security of the United States of America.
Traditionally, most scientists and engineers have been drawn
from a white, male labor pool. Today, however, this cohort
is shrinking as part of the general decline in the number of
18-to-24 year olds in America. Concomitantly, the United
States is becoming more technologically driven.

Significant changes have occurred in population growth
since births began to decline in the early 1960s and dropped
consistently during the subsequent 15-year period.
Approximately all of the post-World War II baby-boom
generation have now reached working age, and for the
remainder of this century, America will experience a steady
decline in the number of young persons entering the job
market. As a consequence, labor shortages in general may be
anticipated, assuming continued economic growth.

The human resources of the United States are its most
important asset. This has been especially true of persons
with scientific, engineering, and technological skills. The
importance of the advancement of technology and science make
it essential that the best talents be recruited from every
" available segment of the population. The Department of
Defense may need to rely increasingly on minorities and
women to engage in the science and engineering careers
necessary for defense preparedness of the nation and for
solutions to technological problems of the next decade and
beyond.

Objectives of Contract

As provided for in Contract MDA903-85-C-0342, the
Center for the Advancement of Science, Engineering, and
Technology (CASET) conducted an intensive and extensive
literature search to identify references and documents
describing and reporting on research which had been
conducted on the subject of minorities and women in the
pursuit and practice of careers in science, engineering, and
technology (SETs), including computer science and
mathematics. This interim report is one of the deliverables
under that contract.
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One purpose of the literature search is to identify the
factors which influence women, American Indians, Asian
Americans, Blacks, and Hispanics to choose, or conversely to
reject, SET careers. Additionally, the search documents
interventions or strategies which organizations and
institutions have used to try to increase the participation
of minorities and women in SET study and careers. The
tabulation of the factors and interventions presents a
research picture covering the variables measured, the
populations involved, academic areas interested, the years
of research efforts, and research setting.

The 1literature review was conducted to answer the

following questions:

® What relevant literature exists on the subject of the
SET career choices of minorities and women?
wWhat are the factors which influence SET career choice?
What are the most promising approaches to interventions
to increase the representation of women and minorities?
What program elements have proved to be effective?
What empirical studies have been conducted on this
subject?

METHOD

Procedures

An extensive and intensive 1literature search was
conducted to meet the above objectives. Since the
literature was scattered among many disciplines, CASET
initially determined approximately how many journals might
be involved in the search. The total was 2,433 journals.
(See Appendix A.) A computerized search of data files was
deemed the most efficient way to approach the magnitude of
the problem, and 196 searches were made resulting in 9,082
references, drawn from the physical, 1life, social,
environmental, computer, mathematical, and behavioral
sciences. (See Appendix B.)

These documents were augmented by a manual search, and
by referrals, resulting in approximately 200 more documents.
The 1literature also revealed a significant gap in data:
nearly all the documents concerned university, college,
community college, secondary, and elementary schools. That
is, virtually no research had been done with technical or
vocational schools, either public or proprietary.

Additionally, the 1literature revealed many studies
funded by the Department of Labor (DOL) in the form of
dissertations or monographs which were not available from
the DOL. Many of the monographs reported on research using
the National Longitudinal Survey (NLS) funded by the DOL, as

2




well as the Continuous Longitudinal Manpower Survey (CLMS).

A proposal submitted to the DOL resulted in Interagency
Agreement Number 99-6-3375-98-010-03 whereby funds were
provided to purchase the necessary materials, including 625
dissertations.

These numerous documents were first categorized (see
Appendix C) into six groups, with Category A having the
highest priority for achieving the objectives of the
literature search. Criteria for Category A are:

A. Highest Criteria

1. Membership in subgroup of American Indian,
Asian American, Black, Hispanic, or women.

2. United States of American citizenship.

3. Published document, including bibliographies,
presented papers, and governement reports.

4. About a SET subject.

5. About a ninth grade or above, postsecondary
education, vocational training, or
employment.

After categorization, the "A's" were coded. (See Appendix
D.) At the time of this Interim Report, 682 documents have
been coded, of which 370 are empirical studies.

The 682 documents constitute the computerized CASET
database which was searched by key words in order to obtain
the totals displayed in the RESULTS section.

RESULTS

This section presents the tabulated findings of the
literature search. The computerized search of the data
files produced many more documents than expected by CASET or
its advisory group. The wvolume of documents can be
interpreted as a measure of the depth of the interest in the
subject, while the variety of journals publishing can be
seen as a measure of the range of the interest. The use of
the stringent criteria for categorizing into "A's" still
resulted in over 1300 references. (See Appendix E.)
Further prioritizing based on the empirical (i.e. "primary")
nature of a document reduced the number to the 682 which are
contained in the CASET database.

The volume of literature called for several levels of
categorization pertaining to '"factors." All factors were
found to fall into either a Cultural, Educational, Career,
Economic, or Personal classification. These factors contain
subsets or categories such as role model, expectations,
counseling, and barriers.




Characteristics of Documents

Tables 1-3 show the categories of the documents

retrieved for the CASET database. The horizontal rows
represent document types, a source categorization. Two
document types dominate: (1) journal publications,

representing 54% of the total, and (2) conference papers
and/or conference proceedings, representing 13% of the
total. The vertical columns represent the goal and focus of
the publications, a content categorization. By design,
empirical studies are the 1largest category, 54%. However,
empirical study was broadly defined, it included all
documents which reported data gathered by the author(s).
Data was not necessarily statistically analyzed but could
simply be tallied. Two columns verify the "quality" of the
available 1literature - (1) anecdotal publications which
represent 14% of the articles, and (2) evaluation reports
which represent 1% of the articles.

Table 2 shows the categorizations for all primary
studies |, 61% of all articles. As expected, empirical
studies are the majority of entries. Table 3 shows the
categorizations for all secondary studies 2, publications
which report other authors' results. Nearly one third of
these are anecdotal. Also noteworthy is the paucity of
evaluation reports. This could indicate that studies and
interventions are not being tested and replicated only when
their effectiveness has been established.

Highlights:
® Anecdotal publications represent 14% of articles.
® Evaluations represent 1% of articles.

® One third of secondary studies are anecdotal.

k more generalized term than empirical; refers to a study
where author interacted with the population, including
gathering anecdotal data, case studies, and some evaluation
reports.

2 . .
A term used to descibe studies where all data was gathered
by a researcher other than the author.




Table

Goal and Focus of All Documents
Type Goal and Focus
EMPIRICAL RESEARCH | THEORETICAL POSIT
sTuoY REVIEW REVIEW Phpgr | Mecoora | IRt | EVALLION | gpeq SUB-TOT;
BOOK 3 2 3 2 10
800X CHAPTER 3
3
JOURNAL 190 32 1 38 66 1" L 24 366
GOVERNMENT
REPORT 2] L 1 2 2 7 49
INDUSTRY
REPORT 12 2 1 1 3 19
COLLEGE
REPORT kY 2 1 2 i 40
DISSERTATION
UNPUBL I SHED
MANUSCRIPT
CONFERENCE
PAPER 63 s 1 9 2 1 1" 92
BIBLIOGRAPHY
13 13
AUDIO-VISUAL 1 1
INSTRUCTIONAL
MATERIALS 2 1 6 9
MANUAL/
HANDBOOK 1 6 7
OTHER 35 - 6 18 1 8 73
SUB-TOTAL 370 52 3 s8 93 12 9 8s to2




Table 2

Goal and Focus of Primary Documents

Type Goal and Focus
EMPIRICAL RESEARCH | TMEORETICAL POSITION CASE EVALUAT 10N .
sTuoy REVIEW REVIEW paPER | ANECOOTAL | iy REPORT OTHER SuB-ToTAL

BOOK 3 2 S
00K CHAZTER 3 3
JOURNAL 190 15 1 L 210
GOVERNMENT

REPORT 33 1 2 36
INDUSTRY

REPORT 12 1 13
couLese

REPORT 31 2 2 35
DISSERTATICN

UNPUBL I SHED

MANSCAIPT

CONFERENCE

PAYER 63 1 1 2 67
BI3LICGRAPHY

AUD10-VISUAL

INSTRUCT 0NAL

MATERIALS 1 3 u
MANUAL/

MANDBOOK L L
OTHER 35 1 1 3 40
SUB-TOTAL 370 18 2 L 23 417

Note. Data are based on primary studies.




Table

3

Goal and Focus of Secondary Documents

Goal and Focus

Type
t#PIRICAL RESEARCH THECRETICAL POSITION CASE EVALUATION . ,
_ STLOY REVIEW REVIEW pApER | ANECDOTAL | gpgy REPORT 07HER Sue-Ta1L
LIAY 2 3 S
b.ak ZHAFIER
Jousnal 32 1 36 g1 10 N 20 150
GryERNwg T
REPUAT L 1 2 1 s 13
INGSSTRY
REPOR! 2 1 1 2 6
CoLLESL
REPORT 2 1 2 S
DI5SERTATION
UNPUSLISHED
MANUSCRIPT
CCNFERENCE
PAPER [ 1 9 1 9 25
813L10GRAPHY 13 13
AUDIO-VISUAL 1 1
1%STRUCTIONAL
MATERIALS 2 3 S
MANUAL /
NANDBOOK 1 2 )
T
OTHER 5 6 17 3 33
$.3-10T8¢ 52 3 58 75 10 5 62 265

Note.

Data

are based on secondary studies.




Tabulation of the locations of the empirical studies by
geographic region (Table 4) reveals that uni-institutional
studies are fairly evenly distributed across the United
States, with the exception of the Southwest which is low.
There is also a paucity of research being conducted in
industrial and governmental settings.

Highlights:
@ Minimal research conducted in industrial settings.
® Minimal research conducted in governmental settings.

® Over one-third of the research is multi-
institutional.




Table 4

Location of Primary Studies

SETTING
REGION EDUCATIONAL INDUSTRIAL GOVERNMENTAL TOTAL
NORTHEAST 29 4 0 3d
SOUTHEAST 26 2 2 30
MIDWEST 34 0 1 335
WEST 31 0 0 31
SOUTHWEST 17 1 0 18
MULTI-INSTITUTIONAL 13N 7 4 142
UNSPECIFIED 93 6 13 112
TOTAL 361 20 20 402

Note.

Northeast includes Maine, Vermont, New Hampshire, Massachusetts, Connecticut,
Rhode Island, New York, Pennsylvania, New Jersey and Deleware.

Southeast includes Arkansas, Louisiana, Kentucky, West Virginia, virginia,
North Carolina, South Carolina, Tennessee, Mississippi, Alabama, Georgia,
Florida, and Maryland.

Midwest includes Minnesota, Wisconsin, Michigan, lowa, lilinois, Indiana, Ohio,
and Missouri. ,

West includes Washington, Oregon, California, Nevada, Montana, Idaho, Utah,
Wyoming, Colorado, North Dakota, South Dakota, Nebraska, Kansas, Alaskea,
and Hawaii.

Southwest includes Arizona, New Mexico, Texas, and Oklahoma.




Table 5 shows the 1list of journals which published
documents on the CASET database by year of publication.
Major journals (those with over six relevant articles) are
Chemical and Engineering News (32), Educational and
Psychological Measurement (7), Engineering Education (35),
IEEE Transaction on Education (10), Journal of College
Student Personnel (7), Journal of Counseling Psychology
(12), Journal of Research in Science Teaching (12), Journal
of Vocational Behavior (11), School Science and Mathematics
(7), and Science (12). During the vyears 1974 to 1985,
journal publications averaged 26, with a peak of 45 in 1983.
A total of 381 documents were published from the 1950s to
present.

Highlights:

® Education and teaching journals publish most.
® Number of publications peaked in 1983 with 45.

® 147 journals published documents.
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Table 5

Published Journal Articles by Year

Journal Number of documents

nene hognylresnlrevsfrarshiars havs ho~e fiavg haos ]rese]reve rsspniie aprivenylree; lvess vesc | mnwyy

SSUNTANT 1 !

ACTION IN TEACHER EDUCATION

ha REPORTS

pGENDA

ALRERTA SOURNAL OF
EDUCATION RESEARCH 1 !

AMERICAN 810LOGY -
TEACHER 1

AYERICAN DEMOGRAPHICS

AMERICAN EDUCATION 1

AERICAN EDUCATICNAL
RESEARCH JOURNAL

ATEATCAY ECCCATOR THE
PacFESS Icvay Jousna ! 1
QF ThE As2RICAN FEDERATION

AMERICAY J0URNAL OF
MYSICS 1

AMERICAN JOURNAL OF
SocioLcaY \

AMERICAN WATNEMAT[CAL
MONTIMLY 1 2 1 1

A“ERICAY PSYCHOLOGIST 1

AMERICAY SCIENTIST 1

ANNUAL OF ThE ﬁ!ix%
ACACEMY 1
,‘ECUL ng:& -

S1A EOUCATION RESTARCH
SALETIN 1

810SCIENCE 1 1




Table 5 Continued

Published Journal Articles by Year

Journal

Number of documents
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Published Journal Articles by Year
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Number of documents

0tng
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Table 6

All Documents by Sex and Race/Ethnicity

Number of Documents

Population Males and Males Females Not Total
Females Specified
American Indians 13 1 2 35 51
Anglo 27 0 8 19 54
Asian Americans 13 0 1 22 36
Black 45 1 4 48 98
Hispanic 29 0 3 46 78
Other 7 0 0 4 11
Mixed Minority 6 0 0 8 14
Unspecified 217 1 108 104 430
All Studies 276 2 120 284 682
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Tables 7-9 show the publications dates of documents by
ethnic populations. Clearly 1981-1984 represent the bulk of
the publications. Therefore, the research was most likely
performed in the period of 1977-1980, when funding was

easier to acquire. (Because 1986 searches have not been
performed, these numbers are incomplete.) With the
exception of a few studies on Blacks, minority studies did
not get started until 1974 or 1975. Of the minorities

studied, Blacks and Hispanics receive the most attention.
Unfortunately the majority of studies (430 or 63%) give no
information on ethnicity, and their value for this project
is decreased. It is interesting to note that 94% of the
studies on Anglos are primary whereas most other populations
have 68% - 75% of studies which are primary.

Highlights:
® Study of minorities begins in 1974 or 1975.

® Compared with the other ethnic groups, projects on
Anglo populations contain far more primary studies.

® Most research was published from 1981 to 1984.
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Table 7

Populations of All Documents by Year

Population

Number of documents

——d e e

yasos 119604 197011971 [1972 1973 har4 [197s ho76 [1977]1978]2979 1980 [1981 11982 | 943 11904 {1983 1986 | TOTAL
American Indian 1 1 1 31 6 1 314 |11 716 [ 2 51
Anglo 1 L] S| 1]2]2] ]S |66 6|2 sL
Asian American 1 1 {1 ]3] 1] 3 4] 3(5 1 36
atack 2|2 sl713ls]| els|s]| uho fiof12h2 3] o8
hispanic 1 3|1l 2| 1]s]3|8hois{io]e [9|1] 78
Mized Minority 1 1111 1 11212121 2 11
unspecified il8] 2|1 ]s|8le w2122} |35 {aufu Ju7 |u9 po Jo6 | 2| u30®
Other 2 1 2 2 111 2 11
roraLs 18| uf3] 7122227 [39|3u]s9 [u6 [s6 1 [97 |4 po Jeo |11 | 772

@Includes one study

not dated.

21




Table 8

Populations of Primary Documents by Year

opulation Number of documents
19503 119604 1970)1971 81972 J1973 [1974 1973 1976 197711978 [1979 J19080 {1901 Ji902 1903 1984 J1985 D936 | ToTAL
American Indian 1 1 11 b 1 2 8 6 3 1 39
anglo 1 3 s 112 2 Ly 6 110 ] 6 S 2 S1
Asian Amarican 1 114 3) 1 2 3] 3 L 111 27
Black 1 ]2 1{S 13|44 bi7 7110}72 s3] 72
hispanic 1 1 2 113 2 717 e 91s S 1 58
Mixed Minority 1 1 1 1 2 2 b
Unspecified 1 T11iv {31717 1s |12]12 25 12k 120 B7 37 135 | 3k o4 1 291a
Other 2 1 2 1 1 112 10
TOTALS 1171213 (5] 9166 |28 |20 B9 |33 Lo b3 [75 76 161 L7 | 9 |s52

Note. Data are based on primary studies.

aIncludes one study not dated.
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Table 9

Populations of Secondary Documents by Year

Population Number of documents

19503 19604 197011971 }1972 [1973 {1974 f197s ho7e 197701976 [1979 1980 1901 1982 |, 447 9as [198s [1986 | TOTAL
American Indisn 112 ] 2 1f913)1 121211 16
Anglo 1 1 1 3
Asian American 1 1 1 1 s 9
Black 1 2] 2 11211 1 3131 2|53 26
hispanic 1 21 1 113131 1}t b 20
Mized Minority 1 1 21 1 6
Unspecified 111 2 11 2 9 9 110 |k 11 | |17 |10 |14 16 7 11139
Other 1 1
TOTALS 112 2 316 |11 1184 J20 |13 ] 1628 |22 |18 {29 |22 2] 220

Note. Data are based on secondary studies.
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Tables 10-12 show the publication dates of studies by
sex. Studies with all female populations were not plentiful
until 1975; thereafter, the number of publications appear to
peak and decline in a cyclical pattern. Also relevant is
the kind of population referenced in secondary (less
important) studies - 40% have female populations and 57%
have unspecified populations.

Highlights:
® Studies of only female populations increase in 1975.

® Secondary studies often do not specify the
populations by sex.

® Only one study had a population of only males.
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Table 10

All Documents by Sex of Population and Year of Publication

Population Number of documents

“151] 19808 19200192111922 1923119241192 11978 1) 1924 11979 1119321 19A%] 197 1305119841 _TOTAL
nd 1lsl 21 1] 6]s|slral]as zua[aa u1(33 {33 29 18] 2| 278b
Female
remale Only 2] sjr )3l 21|96 4|18 9| 8]11]6]20| 9] 7| 1| 120
Unspecified st 213 s | 6{16[13 (14 |15( 4|18 (27| 23{35 (26 36| 22| 4| 264
ToTAL 1112 s|s |9 |w]22la7 [34]30] 55|51 |57 75|74 |81} Th| L7| T | 6B2

%Includes one study with male participants only.

bIncl.udes two studies not dated.
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Table 1!

Primary Documents by Sex of Population and Year of Publication

Population Number of documents

hﬂgf 1821192111932 119312197241%99¢11978 11822 11a1nli1979 118 18A1 19, 19a10 19841100850 1AR4 TOTAL
Male l b
and 1 ]2 1] v)s L 2189 ([18]19F7 143129 31| 24{14| 1| 220
Femele Only 2 1121 L4]6]2jio] 6] 4| 6 5]{13] s| u| 1 73
Unspecified 3112y kl2 )71 5]6 4] S| k| 8149)11] 16{10| 3} 124
TeTAL 11 9134} 619 |12[11pR0 115 133 [29] 32|45 {53 ]|55]| 45128 | 5| 417

|1

Note. Date are based on primary studies.
Includes one study with male participants only.

bIncludes two studies not dated.
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Table 12

Secondary Documents by Sex of Population and Year of Publication

Population Number of documents
10¢0Ng1950& 1920019710 1920501021119741197%!19768119271197A 1192911 193171932819 apsi 19848 TOTAL
1
55::1. 1 1{1]3)uj2{s|s|8lolu]|ud sju]|r| s
Fenale Only 1 2 5 2 2 8 3 h 5 1 7 h 3 h7
Unspecified 21 111 {1 4l9 (818 Lt 9 {14 {13 15116 |151 2012 | 1| 160
TOTAL 31 2|1 |3]| 5nho |16 |14 |15{22 |22 |25 | 3021 |26 12919 | 2| 265

Note. Data are based on secondary studies only.

%Includes one study with male participants only.
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Overview of All Factors

Tables 13-14 show summary data of the coding sheet
factors by ethnic/racial groups and by gender. The first
table is for the entire 682 documents. As might be
expected, educational factors and personal factors dominate
the literature. The largest number of documents based on
American Indians are those studies without gender
specification. Studies on Anglos generally specify gender.
The largest number of all female studies is with Anglos.
Educational and career factors have the same number of
citations. The least amount of information available is on
Asian Americans! Factors affecting this population appear
to be rather equally discussed in the literature. The
largest number of studies on one ethnic/racial group is on
Blacks. 82% of these studies mention educational factors.
Hispanic populations represent the second largest number of
studies of a particular ethnic/racial group. These studies-
indicate cultural factors are more significant to Hispanics
than any other population, having citations in 60% of the
articles. Other populations are too small to make
generalizations. Table 14 1is for the empirical studies
only. Similar conclusions may be drawn.

Highlights:

® Educational and personal factors dominate the
literature.

® Asian American populations are studied the least.
® Black populations are studied the most.

® Cultural factors are cited frequently in studies on
Hispanics.

28




Table 13

Overview of Factors by Populations in All Documents

ETHNIC/RACIAL GROUP FACTORS
BY GENDER
CULTURAL EDUCATIONAL CAREER PERSONAL ECONCOMIC
American Indian 51 23 43 18 33 14
male/female 14 9 13 5 10 5
female only 2 1 1 1 0 1
unspecified 35 13 29 12 23 8
Anglo 54 31 41 27 41 6
male/female 27 19 22 14 24 3
female only 8 3 5 6 5 1
unspecified 19 9 14 7 12 2
Asian American 36 15 22 16 20 8
male/female 13 6 8 6 10 4
female only 1 0 1 0 0 1
unspecified 22 9 13 10 10 3
Black- 98 51 80 47 65 29
male/female 46 29 41 22 40 11
female only 4 2 3 1 1 1
unspecified 48 20 36 24 24 17
Hispanic 78 47 64 29 54 23
male/female 29 20 26 13 24 10
female only 3 1 3 1 2 2
unspecified 46 26 35 15 28 11
Qther 11 5 8 4 7 1
male/female 7 3 6 2 5 1
female only 0 0 0. 0 0 0
unspecified 4 2 2 2 2 0
Mixed Minority 14 5 12 4 10 2
male/female b 2 [} 2 £} U
female only 0 0 0 0 0 0
unspecified 8 3 6 2 5 2
Unspecified 430 236 337 225 310 66
male/femaie 218 10/ 100 102 1Y 24
female only 108 68 91 71 81 15
unspecified 104 61 80 52 62 27
A1l Studies 682 358 523 334 453 119
male/female 278 144 220 127 214 41
female only 120 74 99 79 88 17
unspecified 2848 140 204 128 151 61
Note. Data are based on 682 documents.
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Table 14

Overview of Populations by Factors in Empirical Studies

ETHNIC/RACIAL GROUP FACTORS
BY GENDER
CULTURAL EDUCAT IONAL CAREER PERSONAL ECONCMIC
Arerican Indian 29 12 22 8 16 8
male/female 8 5 7 2 5 3
female only 1 0 1 0 0 1
unspecified 20 7 14 6 11 4
Anglo 47 27 36 21 35 5
male/female 25 17 20 13 22 2
female only 3 1 2 1 1 1
unspecified 19 9 14 7 12 2
Asian American 26 9 15 9 13 3
male/female 10 5 6 4 7 1
female only 1 0 1 0 0 1
unspecified 15 4 8 5 6 1
Black 66 33 50 28 ‘44 15
male/female 35 21 30 16 29 7
female only 4 2 3 1 1 1
unspecified 27 10 17 1 14 7
Hispanic 56 30 44 19 39 12
male/female 20 12 17 9 16 4
female only 3 1 3 1 2 2
unspecified 33 17 24 9 21 6
Other 9 5 7 2 6 0
male/female 6 3 5 1 4 0
female only 0 0 0 0 0 0
unspecified 3 2 2 1 2 0
Mixed Minority 6 2 6 2 5 0
male/female 3 2 > 2 4 )
female only 0 0 0 0 0 0
unspecified 1 0 1 0 1 0
Unspecified 272 141 214 112 210 33
male/female 1oV 77 124 o1 130 12
female only S8 36 53 32 46 8
unspecified 54 28 37 19 34 10
All Studies 370 190 286 145 270 54
maie/female 203 103 162 /8 162 23
female only 64 39 58 34 49 10
unspecified 103 48 66 33 59 21
Note. Data are based on 370 empirical studies.
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Tables 15-18 show the number of documents which mention
the factors contained in the coding sheet. These tables,
with categories for total, primary, secondary, and empirical
studies, have totals larger than the number of documents
because more than one factor may be mentioned in a document.
Of the 682 documents, 358 (52%) discuss cultural factors,
523 (77%) discuss educational factors, 334 (49%) discuss
career factors, 453 (66%) discuss personal factors, and 119
(17%) discuss economic factors. It is surprising to note
the apparent importance of cultural factors as well as the
apparent unimportance of economic factors. Of the 682
documents, 252 (37%) discuss counseling, 257 (38%) discuss
expectations, 289 (42%) discuss role models, 337 (49%)
discuss retention, 212 (31%) discuss recruitment, 393 (58%)
discuss barriers, 227 (33%) discuss test scores and/or
grades, 350 (51%) discuss educational curricula, 285 (42%)
discuss personal abilities, and 371 (54%) discuss personal
attitudes. Barriers are mentioned in over half of the
studies so the problem is at least recognized. However,
these numbers indicate analysts could be missing the boat.
Retention efforts require subjects that have entered SET
programs, i.e. been recruited! More emphasis should be
placed on the recruitment process.

Highlights:

® Educational factors is the classification which has
variables measured or discussed most frequently.

® Barriers is the 1individual variable measured or
mentioned most frequently with retention second.

® Economic factors receive little attention.

@ Career factors focus on expectations, not on special
retention/recruitment programs and policies.
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) Table

15

Factors in All Documents

Factors Number within categories
OUNSELING | ExpecTATIONS | ROLE MODEL | RETENTIon | mecrurwent | sameyens | scores | cummicuium |asitity | arriruoes Jortwea | sus-cora
“rctors | 39 108 123 | 128 11 | 240 105| 751
EDUCATIONAL :
Facrons | 240 76 231 188 W | 218 | 227] 350 128 | 1807
“eicions | 20 171 by | 158 88 | 131 55| 667
PERSONAL
FACTORS 25 285 | 3N 124} 805
€coNOMIC
FACTORS 62 9 71
swro | 277 380 398 L7y 2,8 651 227 350 285 | 3M ka1 | Lol
Note. Data are based on 682 studies.
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Table

16

Factors in Primary Documents

Factors Number within categories

1 COUNSELIVG | EXPECTATIONS | ROLE mopey | @ETENTION | mecrurmwent } sARAieRs | Scones | CURRICULLM 1 ABILITY §ATTITUDES OTHER | Sul-TOTA
e Toks 23 58 9% 85 7 129 92 | 88
arrrii=adl BRYHN sl wy | 112 h 121 | 180 227 12, | 1180
A e Toxs 7 160 20 72 31 55 so | 335
e ATORS 16 190 | 245 |129 | s72
PaeToas 36 9 L5
SUB-TOTAL 174 228 258 269 112 3k 180 | 227 190 24s |396 | 2620

Note. Data are based on 417 primary studies.

33




Table 17

Factors in Secondary Documents

34

Factors Number within categories
COUNSELING | EXPECTATIONS | more Mooy | ReTention | eecruiment | eanaiens ] scomes | curricwu fasruiry | atrituoes Jomwen | sus.toray
“ciors | 16 50 29 L3 R IETR 13| 266
Crcions - | 96 22 87 76 75 | 97 | 47 | 123 y | 627
“riias | 13 7 24 86 51 | 76 5| 332
" EacTons 9 95 | 126 | 3| 233
FiToss 26 26
st | 125 152 Lo 205 136 | 310 | 47 | 123 95 | 126 | 25 |48
Note. Data are based on 265 secondary studies.




Table

18

Factors in Empirical Documents

35

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE MODEL | RETENTICN ] RECRUITMENT | BARRIERS § SCORES J CURRICULUM B ABILITY | ATTITUDES JOTHER SU2.T0TAL
ULt
i 20 54 86 72 7 15 8y | L38
lecucariona
FACTORS 116 52 119 91 S5 109 168 19, 108 1012
CAREE
FicTons 6 90 16 63 25 45 b1 | 286
PEASCNAL
FACTORS 15 167 214 }110 506
ECoonIC
FACTORS 32 7 39
aarore | 142 211 221 226 87 301 [168 | 194 | 167 | 214 [3s0 | 2281
Note. Data are based on 370 empirical studies.




Factors by Population

Tables 19-22 show the summaries on American Indians.
Only 51 documents (7%) discuss this population, half of
which are empirical studies. Findings on educational
factors dominate the literature. Unfortunately, almost no
information is available on career factors for the American
Indian. Only two empirical studies discuss retention and
none refer to career recruitment!

Highlights:

® Only 7% of the studies have populations with
American Indians.

® Little information is available on economic factors.

® No information is available on cultural factors and
recruitment.

® Educational factors are reported most frequently.
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Table

19

All Documents on American Indians by Factor Categories

37

Factors Number within categories
COUNSELING | EXPECTATIONS | ®CLE MODEL &T[NNCLI RECRUITHMENT | BARRIERS gg:s CURR &ll"! A"lLW_!S OTHER SLe-TOTAL

U Toks 5 9 11 11 15 7] s58
EDUCAT10NAL
[hcros - | 21 9 16 19 16 19 22| 23 16 | 1
cAREER

FACTORS 6 2 5 L 3 2 22
PEASIAL

FACTORS 17 29 8 sk
ECoNOMIC

FALTORS s 3 8
SUB-TOTAL 26 2y 29 35 20 b2 | 22 33 17 29 36 | 313

Note. Data are hased on 51 studies on American Indians.




Table 20

Primary Documents on American Indians by Factor Categories

38

Factors Number within categories

COUNSELING | EXPECTATIONS | ROLE MOOEL RETENTION | RECRUITMENT | BARRIERS | SCORES RICULUR | ABILITY § ATTETUDES { OTWER £03.7014
ractos L 6 8 8 6 6 | 38
frovcatioan | o g 6 1 11 10 122 | 18 22 16 | 117
Ficioes 2 1 3 3 2 11
i 1w]|] 17 |8 35
“acrons b 3 7
SUB-TOTAL 15 0 20 22 13 22 18 22 10 17 | 3s 208

Note. Data are based on 35 primary studies on American Indians.




Table 21

Secondary Documents on American Indians by Factor Categories

Factors Number within categories
counseLlng | expecvations | roe mopew | mevemrion | mecruitment | samaiers | scomes | cummicuvuw | asiuity | atrivuces Jotwea | cuz-rora

CW TURAL

EDUCATIONAL

FACTORS 10 3 s 8 6 7 L 11 sy
{Canttr

FACTORS L 1 2 1 3 11
| Factons
7 12 19

EcoNOmIC

FACTORS 9 1
SUB-TOTAL 1 10 9 13 7 20 L 11 7 12 1 105

Note. Data are based on 16 secondary studies on American Indians.
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Table 22

Empirical Documents on American Indians by Factor Categories

Factors Number within categories
counseLinG | €xPecTaTIONS | moug wooey | mevention | mecrurmeent | manniers | scoses | eumnicowe | astugry fartinuoes Jomen | sia.tora

(T8

FACTORS 3 5 8 7 6 5
EOUCAT 100AL

FacTORS 7 6 9 9 9 10 16 17 13 96
CAREER

FACTORS 1 2 1 2 2 i
PERSONAL

FACTORS 9 0 6 29
€cononic

FACTORS 3 2 5
Su8-TOTAL 17 13 18 16 1 19 16 17 9 W | 28 178

Note. Data are based on 29 empirical studies on American Indians.
————
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Tables 23-26 show the summaries on Anglos. Only 54
documents (8%) discuss this population, most of which are
empirical studies. The literature references role models
almost as often as barriers for Anglos. As in the case of

the American 1Indian, studies are less concerned with career
factors.

Highlights:
® Most studies are empirical.

® Information on role models and barriers are reported
the most.

® Little information is available on economic factors.
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Table 23

All Documents with Anglos by Factor Categories

42

Factors Number within categories
counseLtn | Expecrarions | Roue mooe | meventiow | mecauyment | samniers | scomes | cumatcuum | amtuity Jattituoes Jomer §  cua-vora
ety
e acToRs L 12 19 11 1 19 1w | 8o
EOUCATIOMAL
FACTORS 15 9 18 9 9 19 29 3 16 158
CAREER
FACTGRS 1 13 L 13 L 7 1 53
PERSONAL
FACTORS 1 21 32 |18 69
fconomic
FACTORS L 1 S
Sua-ToTAL 20 35 L 33 i L9 29 3 21 32 |57 365
Note. Data are based on 54 studies on Anglos.




Table 24

Primary Documents with Anglos by Factor Categories

43

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE MDOEL b RETEMTION | RECRUITMENT ] Bacatges ) scones ) cummicunus ) ABruiTy | ATTITuoeS Jotwgr ]| gv2-iota.
WL TURAL
£ALTORS L 11 18 1 1 18 10 77
EDUCATIOMAL
FACTORS 13 9 16 8 8 18 28 32 16 | 148
foaresa
PERSONAL
FACTORS 1 20 29 15 65
B
4 1 5
SuB-TOTAL 18 33 36 N 12 s | 28 32 20 29 | 57 | 3u1
Note. Data are based on 51 primary studies on Anglos.




Table 25

Secondary Documents with Anglos by Factor Categories

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE »0DEL ! RETENTION | RECRuITMENT | 8ARRIERS | scores | curmicuium [ asitity ] arviruoes formen SUI-TOTAL

CULTURAL
FACTORS 1 1 1 3
EDUCATIONAL
FACTORS 2 2 1 1 1 1 2 10
CAREER
Factons 1 2 1 1 2 7
PERSCNAL
FACTORS 1 3 N
EcciomIC
FACTORS
SUB-TOTAL

2 2 5 2 2 L 1 2 1 3 L

Note. Duata are based on three secondary studies on Anglos.
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Table 26

Empirical Documents with Anglos by Factor Categories

Factors Number within categories
COUNSELING | EXPECTATIONS } ROLE MODEL § RETENTION | RECRUITMENT | BARRIERS | SCORES ; CURRICULUM | ASILITY j ATTITUOES | OTHER SU3-107aL
W TuaAL
FACTORS L 11 18 9 1 16 10 73
OUCAT [ORAL
FACTORS 13 9 15 7 7 16 28 30 16 | 14
CAREER
FACTORS 1 10 1 9 3 3 10 37
PERSONAL
FACTORS 18 27 15 60
€conomiC
FACTORS 3 1 L
SUB-TOTAL 18 30 3L 25 1" 38 26 30 18 27 56 { 315
Note. Data are based on 47 empirical studies on Anglos.

45




Tables 27-30 show the summaries on Asian Americans.
Only 35 documents (5%) discuss this population, most of
which are empirical studies. Conclusions drawn from this
small of a sample may be misleading. However, in general,
the representation across factors is more balanced. The
literature is not over-emphasizing any one category to the
exclusion of another.

Highlights:

® Only 5% of the studies have populations with Asian
Americans.

® Most studies are empirical.

® No particular factor is proportionately over or
under represented.
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Table 27

All Documents with Asian Americans by Factor Categories

47

Factors Number within categories
COUNSEL ING | EXPECTATICNS | ROLE MODEL | RETENTION | RECRU)TMENT BARRIERS | SCORES | CURRICULLM | ABILITY ] ATTITUCES |OTHER SU2.7974L
“kactons 2 7 6 6 10 6 37
it 8 6 8 8 6 8 | 15 20 7| 86
A s 1 6 1 10 2 3 6| 29
n:‘sgaoois 12 16 7 35
!
‘?ﬁ%& 2 1 3
SUB-TOTAL 11 19 15 2h 8 23 15 20 12 16 27| 190
Note. Data are based on 36 studies on Asian Americans.




Table

28

Primary Documents with Asian Americans by Factor Categories

48

Factors Number within categories
cowseins | exsecrarions | soue mooey | sevention | meceuirent | maouiens | scones |curnicwum fasiutry {Atrivots Lotwes | sub-otid
CULTURAL
“FacTons 2 5 5 L 5 3
EDUCATIONAL
FACTORS 5 1 8 S 5 7 12 178 7 68
CARE
Factons 1 3 1 6 2 1 6| =20
PER
FACTORS 6 10 | 7| 23
EconomIC
FACTORS 1 1 2
su8-TOTAL 8 13 W 15 7 W} 12 1l 6 10 b | 137
Note. Data are based on 27 primary studies on Asian Americans.




Table 29

Secondary Documents with Asian Americans by Factor Categories

Factors Number within categories
counserix | ExeecTations | noue mooer | mevention ! pecaurmment | easmters | scoses | curmicwiw fasiurty arrivuces Jomsz | ¢z-raray

CRAL TURAL

FaCTORS 2 1 2 s 3 13
leoveariowy

FACTORS 3 1 3 1 1 3 6 18
cancer

FACTORS 3 L 2 9
PERSONAL

FACTORS 6 6 12
ECOnOmIC

FALTORS 1 1
Sus-TOTAL 3 é 1 9 1 9 3 6 6 6 3 $3

Note. Data are based on nine secondary studies on Asian Americans.
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Table 30

Empirical Documents with Asian Americans by Factor Categories

50

Factors Number within categories
COUNSELING | EXPECTATICNS | ROLE mooet | mevenvion | RECRUITMENT | BARRIERS | SCORES | CURRICIA UM ABILITY JATTIIUCES | OTHER $2-70T4A
' 2L
Ceactons 2 5 5 L 5 3
EOLCATIENAL 6
FACTORS L S 7 5 b 7 1 13 7 3
31] 6 20
“?ums 1 3 1 6 2 1
PERSONAL 6 21
FACTORS 6 9
EcovoniC ] ; 2
FACTORS
130
SLa-TOTAL 7 13 13 15 6 113 1 13 6 9 23 3
Note. Dala are based on 26 empirical studies on Asian Americans.




Tables 31-34 show the summaries on Black Americans.
These 98 documents, of which two-thirds are empirical
studies, represent 14% of all documents. This makes Blacks
the most d:cumented minority. Fducational curricula are
mentioned most often, occurring in 62 studies; and personal
attitudes variables are also common, reported in 57 studies.
Economic factors -~ barriers, in particular -- are
considered in 18% of the articles.

Highlights:
® Blacks are the most documented populations.

® Educational curricula and personal attitudes are
mentioned frequently.

® Economic barriers are discussed in 18% of the
studies.
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Table 31

All Documents with Blacks by Factor Categories

Factors Number within categories

oLl oo | s o, MTCtion | vt L {55 | GERGA ABILITY {AITTIOE ot {5
s AcToR 3 17 33 18 2 33 23| 129
OyTons 38 18 39 25 30 g | 3] ez 29| 38
AicTons 3 19 8 18 8 13 12 &
["€Ficrons 3 1| 57| 17| 108
Ecovonic
FAZTORS 18 L 22
SU3-TOTAL L 57 8o 61 Lo o4 | 37 62 31 57 85| 658

Note. Data are based on 98 studies on Blacks.
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Table 32

Primary Documents with Blacks by Factor Categories

Factors Number within categories
counseLtng | ExeecTaTIONS | ROLE MoDEL | RETENTION | REcRurTwent | sARRIERS | Scones | cummicuum | ABILITY [atTituoes Jomea | ue.toma

U ictons 2 13 2 12 2 18 21| 92
EOUCATIONL

FACTORS 26 1 28 17 17 29 33 43 27 23
CAREER

FACTORS 1 15 5 13 1 9 12 60
PERSCONAL

FACTORS 1 21 Lo 17 79
ECONOMIC

FALTORS 12 L 16
SL8-T0TA 29 L3 s7 L2 24 68 33 43 21 ko 81 u61

Note.

53

Data are based on 72 primary

studies on Blacks.




Table

33

Secondary Documents with Blacks by Factor Categories

54

Factors Number within categories
counserng | gxpecTATIONS | moue wooew | meTeTicn | eecruimwent | asmiers | scoes § curmicuium §asivity darmivuoes fomen | c.3-tore
CUL TURAL
“Factons 1 L 9 6 15 2| 37
EoutATICwWN,
FACTORS 12 L 1 8 13 1 L 19 2 84
CER
FACTORS 2 L 3 s 3 L 21
Puwm
FACTORS 2 10 17 29
£comonic
FACTORS [ 6
SUB-TOTA 15 1 23 19 16 36 L 19 10 17 L 177
Note. Data are based on 26 secondary studies on Blacks.




Table 34

Empirical Documents with Blacks by Factor Categories

%actors Number within categories

COUNSELING | EXPECTATIONS | RoE wooeL | Revewriow | mecrusmmeny | sasniens | scones | cummicuum famiuity Jarrsvooes Jotwea | evaocora
AcTons 2 13 23 12 2 16 20| 88
s | 21 1% 26 15 1 281 32| 39 25| 2w
A Tons 1 15 L 13 L 9 1| 57
pERSCNAL
FACTORS 1 20 36 17 7L
Econon1C
FACTORS 10 3 13
SUB-TOTAL 2u 43 53 Lo 20 63 32 39 20 36 761 LLé

Note. Data are based on 66 empirical studies on Blacks.
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Tables 35-38 show the summaries on Hispanic Americans.
These 78 studies, which are two-thirds empirical, represent
11% of all documents. Educational curricula is detailed
most often, occurring in 52 documents and personal attitudes
is also common, assessed in 42 documents. One item the
chart reveals is that half the studies describing
educational retention and recruitment are secondary
documents. This suggests that new retention/recruitment
methods are not being developed.

Highlights:

@® Educational curricula and personal attitudes are
mentioned frequently.

® Documents reporting educational recruitment and
retention are often secondary ones.

® Cultural factors, in particular barriers, are
emphasized.
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Table 35

All Documents with Hispanics by Factor Categories

Factors Number within categories
l
!
counseLivg | exvecrations | moug sooey | merention | ecaurmeent | masmiens | scones | cusmicum |ttty arvivuoes Tomea | svrvora
“actons 8 17 21 15 3 31 25| 120
Crctons - | 32 18 29 21 21 M| w52 2| 269
“Hictons 2 | 12 s | n 7 6 8l so
PERSCHAL
FACTORS 2 29 L2 22 95
£cCNONIC
FACTORS 13 1 1L
SUB-TOTAL L2 49 Sk L7 3 81 L1 52 29 L2 80] su8

Note. Data are based on 78 studies on Hispanics.
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Table 36

Primary Documents with Hispanics by Factor Categories

58

Factors Number within categories
COUNSELING | EXPECTATIONS | RCLE MOCEL { RETENTICN | RECRUITMENT | BARRIERS | SCORES | CURRICIAUM | ABILITY ATTITUDES | OTHER € 2.7014,
CUA TURAL
b actoss 5 12 16 9 20 20| 82
EDUCAT TONAL
FACTORS 19 12 22 1 12 20 | 3 36 23| 189
CAREER
FACTORS 1 8 3 8 L L 8 36
PERSON
FACTORS 2 19 a1 | 21| 713
£CoMOmIC
FACTORS 8 1 9
SUB-TOTAL a5 34 b 28 16 s2 |4 36 19 N 73] 389
Note. Data are based on 58 primary studies on Hispanics.




Table 37

Secondary Documents with Hispanics by Factor Categories

actors Number within categories
l COUNSELING ; EXPECTATIONS | ROLE MoOEL | RETENTIcH | wecaurmweny | sarmiens | scomes | cummrctuum Jasivtry {arriruoes fomen | surorora
CULTURAL
[ FACTORS 3 5 5 6 3 1 S 38
EDUCATICRAL
IFMWB 13 6 7 10 9 1 7 16 1 8o
caneen

FACTORS 1 L 1 3 3 2 14
fpeasouat

FACTORS 10 11 1 22
fecovomic

FACTORS 5 5
k““"“ 17 15 13 19 15 29 7 16 10 11 7 159

Note Data are based on 20 secondary studies on Hispanics.
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Table 38

Empirical Documents with Hispanics by Factor Categories

60

TFactors Number within categories
COUNSELING | EXPECTATICNS | ROLE MODEL §| RETENTICN | RECRUITMENT | BARRIERS 1 SCORES | CURRICULUM | ABILITY | ATTITUDES [ OrwiR $.3-70%4
CLLTURAL
FACTORS 5 12 16 9 19 20 81
EDUCATICHAL
FACTORS 17 12 21 1 1 20 33 3L 23| 182
CAREER
FACTORS 1 8 3 8 L L ] 36
PERSONAL
FACTORS 2 19 29 21 "
e EaTons 7 | 8
SUB-TOTAL 23 34 Lo 28 15 50 33 3L 19 29 73] 3718
Note. Data are based on 56 empirical studies on Hispanics.




Tables 39-42 show the summaries on mixed minorities.
Only 14 documents (2%) discuss populations which are
identified as a mixture of minorities. This sample size is
too small to be particularly significant. However, the lack
of economic factors and career factors outlined in the

literature is consistent with studies based on other
populations.

Highlights:
® No information is available on economic factors.

® Little information is available on career factors.
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Table 39

All Documents with Mixed Minorities by Factor Categories

62

Factors Number within categories
COUNSELING | EXPECTATIONS | moOLE wopew | RETENTION | mecruitment | masrteRs | scones | curricuium | Assuity | arTivuces fotwen §  suz-tora

CWw TuRAL

FACTOAS 1 1 3 2 1
EOUCAT 1 GNAL

FACTORS L 1 2 6 2 6 1 10 L Lo
cAREER

FACTORS 1 2 3
PERSONAL

FACTORS 5 8 2 15
£CoNOMIC

FALIORS
SU8-TOTAL i 2 3 10 2 8 S 10 5 8 8 65

Note. Data are based on |4 studies on mixed minorities.




Table 40

Primary Documents with Mixed Minorities by Factor Categories

Number within categories

Factors
ceunseLing | ExpecTaTIONs | Rore moogL | ReTention | mecruieent | sasmiens | scores | cummicwm |assuity farriruces fomes | ev:ozorad

CWL TURAL

FACTORS 1 1 1 1 L

EOUCATICRAL

FACTORS 1 1 L 1 3 3 6 L 23

CAREER

FACTORS 1 1

"Easaut

Facions L | s | 2 m

ECononIC

FALTORS

SB-TOTAL 1 2 1 6 1 L 3 6 L [ 6 39

Note.

63

Data are based on eight primary studies on mixed minorities.




. Table 41

Secondary Documents with Mixed Minorities by Factor Categories

Factors Number within categories

COUNSEL!ING | EXPECTATICNS | ROLE MODEL | RETENTION | RECRUITMENT : BARRIERS | SCORES | CURRICULUM } ABILITY ATTITUDES 1 OTHER

e g

7.3

RO

CUVLTURAL
Facions 2 1

w

fovanion | g 2 2 1 3] 2| 7

CAREER 2 2
FACTORS

PLASONAL
FACTORS 1 3 h

ECoNOMIC
FArTCAS

SUB-TOTAL 3 2 4 1 4 2 4 1 3 2 26

Note. Data are based on six secondary studies on mixed minorities.
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Table 42

Empirical Documents with Mixed Minorities by Factor Categories

Factors Number within categories
counseLing | exeectaticns | moue mooer | mevewrion | mecaurtment | sanriens | scomes | cummicuuun | AsiLtry (attitypes jomgm | <u2-totad

W IVRAL
¢ FACTORS 1 1 1 1 k
EOUCAT 1CNAL

FACTORS 1 2 3 3 N 3 16
CAREER

FACTORS 1 1
PERSONAL

FACTORS 3 3 2 8
EconomIC

FACTORS
SUB-TOTAL 2 1 k b 3 L 3 3 s 29

Note. Data are based on six empirical studies on mixed minorities.
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Tables 43-46 show the summaries on other populations.
These 11 documents (2%)

have subjects which are Filipino,
Pacific 1Islanders, Jews,

Samoans, Arabs, Indians, and
foreign nationals. Conclusions drawn from this sample would
probably not be representative of these populations.
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Table 43

All Documents with Other Populations by Factor Categories

67

Factors Number within categories
COUNSELING | EXPECTATIONS ! ROLE MODEL | RETENTION | RECRUITMENT BARRIERS | SCORES | CURRJCULUM | ABILITY ATTITUDES | OTHER € 2.00%a
CULTURAL
FACTORS 1 3 5 L 2 3 15
EOUCATIONAL
FACTORS 2 1 2 2 1 L s 24
i s | | e 1 2 | 10
" FAcTons 5| e | 3] w
£CoNOnIC
FACTORS 1 1
SUB-T0TAL 3 7 8 3 i 5 5 4 5 é % 64
Note. Data are based on Il studies on other populations.




Table 44

Primary Documents with Other Populations by Factor Categories

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE mODEL | RETENTioN | RECRUITMENT | @ARRIERS | SCORES | CURRjCULLN_{ ABTLITY {ATTITLOES {omea | =2.70Ta

‘CULTURAL
" Factons 1 3 5 1 2 3 15
s | 2 1 2 3 2 |5 L S | au
A Tons 2 1 1 1 1 2 6
PERSONAL

FACTORS [ 6 3 117
ECONOMIC

FACTORS 1 1
SUB-TOTAL 3 6 8 2 L 5 [ L 5 6 1 62

Note. Data are based on ten primary studies on other populations.
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. Table 45

Secondary Documents with Other Populations by Factor Categories

"actors Number within categories

COUNSELING | EXPECTATIONS | ROLE MODEL | RETENTION | RECRUITMENT | BARRIERS | SCORES | CURRICULLM ABILITY | ATTITUSES §GTHED - 827013

LTURAL
FACTORS

NCAT 10NAL
FACTORS

REER
FACTORS 1 1 2

(ASCHAL
FACTORS

LoNORIC
FALI0RS

J8-TOTAL 1 1 2

Note. Data are based on one secondary study on other populations.
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Table 46

Empirical Documents with Other Populations by Factor Categories

populations.

70

ictors Number within categories

CCUNSELING | EXPECTATIONS | ROLE MODEL | RETENTION | RECRUITMENT | BARRIERS § SCOPES { CURRICLLLM | ABILITY ] ATVITUOES {oTis2 T_3-T073
IyaaL
\CTCRS 1 3 [ 1 2 3 15
IATIONAL
WCTORS 1 1 1 3 2 S L S 22
{1
\CT0RS 2 1 1 1 5
IONAL
\CToRS S 5 3 13
wnic
\.TORS
T0TAL 2 6 6 2 3 S S b 5 S 12 S5

Note. Data are based on nine empirical studies on other




Tables 47-50 show the summaries of documents where
ethnicity was not specified. These 430 studies,
representing 63% of all documents, disallow conclusions
across ethnicity to be made. As a result, their
significance is decreased. The totals, however, do
contribute to trends described earlier in the paper: (1)
economic factors are not widely assessed in the current
literature, (2) career factors are not widely assessed in
the current literature, (3) recruitment is detailed far less
than retention, and (4) personal attitudes and educational
curricula are the two most frequent factors developed in the
literature.

Highlights:

® 63% of the documents do not specify the ethnicity of
the populations.

® Economic factors are mentioned only occasionally.
® Little information is available on career factors.

® Retention is documented more often than recruitment.
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. Table 47

All Documents with Ethnicity - Unspecified Populations by

Factor Categories

Factors Number within categories !

i

!

COUNSELING | EXPECTATICNS | ROLE MODEL | RETENTICN ) RECRUITMENT | BARRIERS | SCORES | CURRICULUM | ABILITY 1 ATTITUDES | OInFQ 337014
Viacioss | 28 70 79 92 6 | 161 66 | so2
“cos | s | w6 | 153 | 129 | 95 | 130 [152 | 225 8 | 159

CAREER

FACTORS 17 126 30 109 59 98 371 476
P acToks 17 210 | 253 | 92| s72
CENTORS 35 bl 39
SLB-TOTAL 190 259 262 330 160 Lay 152 255 210 25) 283 1 2748

Note. Data are based on 430 studies with populations unspecified.
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Table 48

Primary Documents with Ethnicity - Unspecified Populations by

Factor Categories

Factors Number within categories
ﬁ‘
CCUNSELING | EXPECTATIONS | ROLE MODEL | RETENTION RECRUTTMENT | BARRIERS | SCORES CURRICULLM : ABILITY 1 ATTITUCES : OTHER €, 3.7
G TURA
FACTORS 16 38 62 66 1 96 61 | 3
EDUCAT IONAL
FACTORS 97 36 103 83 S0 79 (129 157 82 | 816
CAREER
FACTOAS 6 79 i 52 26 43 35 | 255
PE:SGNAL
ACTORS 13 155 183 91 L2
s
3 20 L 2L
SUB-TOTAL 119 166 179 201 81 238 1129 157 155 1863 1273 |1861

Note. Data are based on 291 primary studies with populations
unspecified.
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Table 49

Secondary Documents with Ethnicity - Unspecified Populations by

Factor Categories

Factors Number within categories
|

COUNSELING | EXPECTATIONS | ROLE MODEL | RETENTIGN | RECRusTMENT | BaRmieRs | scomes | curmicutus | ABILITY | ATTiTuues Jotwes | s.:.7ote
SR TURA
e actons 12 32 17 26 1 65 5| 156
£OUCATIONAL
FACTORS L8 10 50 L6 45 51 |23 68 2] 343
“rictns | 11 47 16 57 33 55 2| 221
" ! i I
ECONCMIC
FACTORS 15 15
SUB-TOTAL ‘A 93 83 129 79 186 |23 68 S5 70 10 | 867

Note. Data are based on 39 secondary studies with populations

unspecified.
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Table 50

Empirical Documents with Ethnicity - Unspecified Populations by

Factor Categories

unspecified.

75

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE MOOEL | RETENTION | mecruteent | asmiens | scomes | cusaicurys | ABruity farrimpes foruer | <z.vota
“haos |15 36 58 56 5 89 57 | 316
EOUCAT
(Crcions - | 85 35 88 7 39 m (121 | w2 73 | 728
CrAEER
FACTORS S 73 13 L8 23 37 31 | 230
PERSCNAL
FACTORS 12 0y 168 84 | LOS
ECoNONIC
FACTORS 19 L a3
SKe-10TL | 405 156 159 175 67 219 (121 | w2 | 168 [2u9 [1702
Note. Data are based on 272 empirical studies with populations




Factors by Sex

Tables 51-62 show information similar to tables 15-50
but categorized by sex. The first set, tables 51-54,
discuss factors where the subjects were male and female.
These 276 studies, which are three-fourths empirical,
represent 41% of all documents. As expected, career factors
and economic factors are the least frequently mentioned in
the literature.

Highlights:

® 41% of the documents have populations combining
males and females.

® Most studies are empirical.

® Educational curricula and barriers are reported most
often.
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Table 51

All Documents with Male and Female Populations by Factor

Categories

Factors Number within categories
CCUNSELIYG | EXPECTATIONS | RCLE MODEL | RETENTION | RECRUITMENT | BARRIERS | SCORES | CURRICULLM | ABILITY | ATTITUDES JOTHER | ¢.2-TOTA

CULTURAL

FACTORS 15 Ll s8 ss i 93 S0 319
ECUCATICIAL

FACTORS 91 Lo 9l 73 56 96 116 158 79 803
CAREER

FACTORS L 69 13 50 25 L7 28 | 236
PERSCNAL

FACTORS 15 139 m 77 | ko2
O Toss 22 51 27
SL8-TOTAL 110 160 165 178 85 258 116 158 139 171 239 | 1787

Note. Data are based on 276 studies with populations of males
and females.
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Table 52

Primary Documents with Male and Female Populations by Factor

Categories

males and females.

78

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE MODEL | ReTeNTiow | mecrutvvent | saratens | scomes | cummicuium |asiiiry {arrituoes fomer | scz.tomac
T
“actas | 10 31 50 43 2 67 bs | 248
EDUCATIONAL
FACTORS 71 32 [ 57 39 72 [106 | 126 76 | 653
CAREER
FACTORS 1 sl 10 35 14 26 27 | 167
PERSONAL
FACTORS 12 112 140 76 | 340
£CONONIC
FACTORS 16 5 21
SUB-TOTAL 82 129 134 135 55 181 106 126 12 140 | 229 | 1429
Note. Data are Dased on 219 primary studies with populations of




Table 53

Secondary Documents with Male and Female Populations by Factor

Categories

Factors Number within categories
couvseLing | expecrations | neue mover | mevenvion | mecauimeent { sammiens | scomes | cummicuri fasinity Jarrituoes fomes | sia-tons

CALToRs 5 13 8 12 2 26 s m
ECUCAT [0

Factons | 20 8 20 16 17 2y 10 32 3| 150
CAREER

FACTORS 3 15 3 15 11 21 1 69
leerscyar

FACTORS 3 27 3 1 62
ECoNOmIC

FACTORS 6 6
SLBTOTAL 28 39 3 L3 30 e 10 32 21 3 10 | 358

Note. Data are based on 57 secondary studies with populations of

males and females.
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Table 54

Empirical Documents with Male and Female Populations by Factor

Categories

Factors Number within categories
CCUNSELING | EXPECTATIONS | ROLE MODEL { RETENTION RECRUITMENT | BARRIERS | scoRES | curmicutt™ | asivLity | arritupes OTHER €2 7974
QL TURAL
FACTORS 10 30 L8 38 2 62 K2| 232
EDUCATIONAL
FACTORS s7 32 61 48 30 68 | 99 113 10) 576
CAREER
A ! 53 8 3 1 2 2| 155
g
ors
1 105 128 73| 317
{9
FAZI0RS 15 L 19
Sup-1
ua-oTe 68 126 117 120 L3 169 | 99 113 { 105 | 128 | 213} 1304
Note. Data are based on 203 empirical studies with populations

of males and females.
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Tables 55-58 summarize the studies on female
populations only. These 120 studies, only half of which are
empirical, represent 18% of all documents. The lack of
empirical studies could indicate a research gap and that a
significant amount of the published material may be looking
at the same few studies. It is important to note that
female studies offer more data on career factors. For
example, career expectations are 1listed in 69 documents
(25%) for male/female studies and in 47 documents (39%) for
female studies; career retention is cited in 50 documents
(18%) for male/female studies and in 42 documents (35%) for
female studies; career barriers are reported in 47 documents
(17%) for male/female studies and in 43 documents (36%) in
female studies! This difference is associated with
job/family expectations, job networking, and sex bias, all
of which are coding sheet entries for the above listed
categories. Unfortunately these career factors are analyzed
in as many secondary as primary studies, decreasing the
informative nature of the articles. One other disparity
between the two subject groups is apparent: the value of
educational role models. For male/female populations, 40
articles (14%) discuss educational role models; but for
female populations, 9 articles (7%) discuss educational role
models. It remains to be seen if the lack of publications
on this topic are related to the presence or absence of
effective female role models.

Highlights:
® Nearly half of the documents are secondary.

® Unlike other populations, career factors are
reported often.

@ Little information 1is available on educational role
models.
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Table 55

All Documents with Female Populations by Factor Categories

actors Number within categories
COUNSELING | EXPECTATIONS | RCLE MODEL | RETENTION | RECRUFTMENT | BARRIERS | SCORES ] CURRICULUM | ABILITY § ATTITUDES | OThER L3707
ACTors 6 19 22 3 3 49 16| 151
o | 53 9 59 LS 3 36 136 | 62 20| 351
Aitoss 8 47 13 42 25 43 11] 189
o 2 si | T | 9] w9
‘o 9 2| 1
o ToTAL 67 77 ok 121 59 137 | 36 62 sk 74 701 851
Note. Data are based on 120 studies with female populations.
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Table 56

Primary Documents with Female Populations by Factor Categories

Factors Number within categories
CCUNSELING | EXPECTATIONS ! ROLE MODEL | RETENTION | RECRUITMENT | BARRIERS ) SCORES ] CURRICULLM ABILITY | ATTITUDES JOTHER € 3.70Ta
e acTaks 3 10 17 26 3 28 16 | 103
s | 37 7 37 30 18 20 | 30 | 40 20 | 239
A EETons 4 25 5 16 12 18 0| 9%
psou 1 39 | 4 18 | 108
a0 6 2| 8
SB-ToTAL 44 43 59 72 33 22 | 30 | 4 39 46 66 | 534

Note. Data are based on 73 primary studies with female populations.
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Table 57

Secondary Documents with Female Populations by Factor Categories

populations only.

84

Factors Number within categories
COUNSELING | EXPECTATIONS | ROLE MOCEL | RETENTION ] RECRUITMENT BARRIERS 1 SCORES | CURRICULUM { ABILITY ] ATTITUDES |OTneR 3037014

CULTURAL

FACTORS 3 9 5 8 21 2 48
EOUCATICWL

FACTORS 16 2 22 15 13 16 6 22 112
CAREER

FACTORS 4 22 8 26 13 25 1 99
PERSONAL

FACTORS 1 15 28 1 45
{4

FALTORS k] 3
SUB-TOTAL 23 34 35 49 26 65 6 22 15 28 4 307

Note. Data are based on 47 secondary studies with female




Table 58

Empirical Documents with Fcemale Populations by Factor Categories

Factors Number within categories
CCUNSELING | EXPECTATIONS | ROLE MODEL | RETEMTION | RECRUITMENT | BARRIERS J SCORES CURRICULUM  ABILITY [ ATTITL2ES [ OInER S E-T0T4
VL TURAL
FACTORS 3 9 15 21 3 25 15 91
DUCAT [ ONAL
FACTORS 33 6 32 26 14 17 28 35 17 208
AREER
FACTORS 3 19 4 1 11 13 7 68
LASONAL
FACTORS 1 k)1 40 16 88
cenomic
FALTORS 5 2 7
.3-T0T4L 39 K} 51 58 28 60 28 s 1 40 57 462
Note. Data are based on 64 empirical studies with female

populations.
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Tables 59-62 show the summaries of studies where sex is
not specified. These 284 documents (42%) indicate the lack
of this information in much of the literature. In addition,
only one-third of these documents are empirical studies. 1In
general, these studies reference educational scores and
curricula as well as personal abilities and attitudes less
frequently. Cultural barriers are ou*lined in over one-
third of the studies, suggesting the importance of this
topic. Because a gender breakdown is not given in these
studies, it is assumed these barriers are ethnic/racial.
Upon further investigation, however, cultural barriers are
most often listed with populations whose ethnicity and race
are not specified. As a result, it is very difficult to
draw significant conclusions from these studies or apply any
information they contain.

Highlights:

® 42% of the documents do not specify the sex of the
population.

® Cultural barriers are cited frequently in the
literature.
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Table 59

All Documents with Sex Unspecified Populations by Factor

Categories

Factors Number within categories
COUNSELING | EXPECTATICNS | ROLE nogz;l RETENTION | RECRUITMENT | BARRIERS | SCORES { CURRICULULM | ABILITY P ATTIIUCES JOTHER ; ¢ 2.197a

CUL TURAL
FACTORS 18 45 43 39 4 97 36 282
EOUCAT {ONAL
FacToRs 96 27 78 69 61 86 73 129 28 647
CAREER
riémas 8 55 18 65 36 41 16 239
PERSONAL
FACTORS 8 95 127 27 257
ECONOMIC
FALTORS 3l 1 32
Sus-10TAL 122 135 139 173 101 255 3! 129 95 127 108 1457

Note. Data are based on 284 studies with sex unspecified.

87




Table 60

Primary Documents with Sex Unspecified Populations by Factor

Categories

Factors Number within categories
counseL!nG | gxpecTations | roue mooeL | meventioy | secruttment | earmiers | scores | cummicurum | asiutty Pattiveoes Jorees | sz.tor:

CuLTURAL

FACTORS 10 17 27 16 2 34 30 136
EOUCAT 1ONAL

FACTORS 36 15 Kk 25 17 29 44 60 27 286
CAREER

FACTORS 2 21 5 21 4 11 13 77
PEASONAL

FACTORS 3 43 60 26 132
ECONCMIC

FALTORS 14 1 15
SL8-T0TAL 48 56 65 62 23 88 44 60 43 60 97 646

Note. Data are based on 124 primary studies with sex unspecified.
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Table 61

Secondary Documents with Sex Unspecified Populations by Factor

Categories

Eactors

Number within categories

counseLing | expectarions | moue mooee | nevewtion | aeceurtment | sanniens | scones | cummicurum Japruity { armiuoce fawe | <o3-cora
CUL TURAL

FACTORS 8 28 16 23 2 63 6 146
EOUCATICHAL

FACTORS 60 12 &5 44 44 57 29 69 1 361
careen

FALTCRS 6 34 13 44 32 30 3 162
PERSONAL

FACTORS 5 52 67 1 125
£CONOMIC

FACTORS 17 17
Sua-ToTAL 74 79 74 11 78 167 |29 69 52 67 1 | - 811

Note. Data are based on
unspecified.

160 secondary studies with sex
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Table 62

Empirical Documents with Sex Unspecified Populations by Factor

Categories

unspec

ified.

90

Factors Number within categories
_
COUNSELING | EXPECTATIONS | ROLE MODEL | ReTEnTION | RECRuitment | sammins | scomes § cummtcuuum | ettty | avtiruoes fomen | cca.zors
CLLTURAY
FACTORS 7 15 23 13 2 28 27 115
EQUCATIONAL
FACTORS 26 14 26 17 11 24 41 46 21 226
CAREER
FACTORS 2 18 4 18 3 8 10 63
PERSCNAL
FACTORS 3 as 47 21 106
ECONGMIC
FACTORS 12 1 13
SuB-TotAL 3s 50 53 48 16 2 a 46 3s & so| s23
Note. Data are based on 102 empirical studies with sex




Cultural Factors

Tables 63-74 show the summaries on studies which
discuss cultural factors separated by gender and
ethnic/racial groups. Tables 63-66 show the data from
populations which are combinations of males and females.
The relevant documents (144) represent 21% of the total in
the database. Cultural barriers are mentioned in over half
these studies. This category includes such variables as sex
bias, race bias, and differences perceived in selecting SET
majors and careers. Cultural role models, which include
such variables as parents' educational 1level, parents'
career, and parental influence, are well publicized also.
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Table 63

All Documents with Female and Male Populations by Cultural

Categories

Populations

Number within categories

Cossaling | Epactatios | Rolereael | Retamtion fcuitent | Baries Ouer Total
American Indian 1 3 b H] 6 3 24
Anglo 2 8 14 6 1 10 9 30
Asian Ametican 1 3 3 2 4 3 16
Black 1 9 17 9 2 17 13 68
Hispanic 3 10 12 7 2 13 12 59
_Mixed Minority 1 1 1 1 4
Unspecified 13 32 39 45 74 31 234
Other 1 3 1 2 vi
ToTAL 21 67 95 75 5 126 73 462

Note. Data are based on

males and females.

144 studies

92
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Table 64

Primary Documents

with Female and Male Populations by Cultural

Categories

Populations Number within categories 1
1
(turmling | Bpectatios | Role el Retartion Rrvitant ries e Toul
American Indian 1 2 4 3 3 3 16
Anglo 2 7 13 6 1 9 9 47
Asisn American 1 3 3 2 3 2 14
Black 1 7 14 6 2 10 13 53
Hispanic 3 8 10 4 1 9 41
Mized Minority 1 1 1 1 4
Unspecified 8 21 3 36 55 30 184
Other 1 3 1 2 7
TOTAL 16 50 82 1] 3 89 68 366

Note. Data are

based on 112 primary studies with populations

of males and females.
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Table 65

Secondary Documents with Female and Male Populations by Cultural

Categories

Populations Number within categories
Cosseling | boctations | ole et | Retmtion | Reouitet | teriens Otrer Toal

American Indien 1 2 2 3 8
Anglo 1 1 1 3
Asian American 1 1 2
Black 2 3 3 7 15
Hispenic 2 2 3 2 6 3 18
Mixed Minority

Unspecified 5 11 5 9 19 1 S0
Other

TOTAL 5 17 13 17 2 37 5 96

Data are based on 32 secondary studies with populations

Note.
of males and females.
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Table 66

Empirical Documents with Female and Male Populations by Cultural

Categories

r Z
} Populationi
| i
| |

Number within categories

{ 1
Eopectatios ¢ fole Mdel . Retertion

§

T

Gaurseling ‘Rcuitat | Brries | Over Towl
American Indian 1 2 4 3 3 2 15
Anglo 2 7 13 6 8 9 46
Asian American 1 3 3 2 3 2 14
Plack 1 7 14 6 9 13 52
Wispanic 3 8 10 4 6 9 40
Mized Minority 1 1 1 3
Unspecified 8 20 32 31 51 27 169
oOther 1 3 1 2 7
TOTAL 16 49 79 53 82 64 346

Note. Data are based on 103 empirical studies with populations

of males and females.
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Tables 67-70 show the data from populations which are
females only. The relevant documents (74) represent 11% of
the total in the database. Cultural barriers and cultural
retention are the largest categories. Cultural retention
includes activities like family support. For the most part,
the literature indicates females need family support to
pursue SET majors and SET careers. As with other data from
the populations of all females, the majority of studies have
no ethnicity/race specified.

Highlights:
® Cultural barriers are discussed most often.

® Cultural retention, including family support, is
well documented in the literature.

® Majority of the documents do not specify
ethnicity/race.
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Table 67

All Documents with Female only Populations by Cultural Categories

.
Population!

L

Number within categories

|
i

i Counsaling .Fm‘..m:m

i

Role el | Retettion Reguitmt  Sariers (rer Towl ]

American Indian 1 1

Anglo 2 2 4

Asian American

Black 1 1 1 1 4
Hispanic 1 1

Mixed Minority

Unspscified 6 19 21 32 3 46 17 144

Other

TOTAL 6 19 22 35 3 51 18 154

Note. Data are based on 74 studies with populations of

females.

97




Table 68

Primary Documents with Female only Populations by Cultural

Categories

[

! Populations Number within categories

T

Carselfrg | Boectrtion  Role il Retatin | Recuitamt  Garies trrer Toul

Anerican Indian

Anglo 2 2 4

Asian American

Black 1 1 1 1 4

Hispanic 1 1

Mized Minority

Unspecified 3 10 16 24 3 26 15 97
Other
TOTAL 3 10 17 27 3 30 16 106

Note. Data are based on 46 primary studies with populations
of females.
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Table 69

Secondary Documents with Female only Populations by Cultural

Categories

-

Population Number within categories

T ' ; T
. ! i i

, arseling  Exacttios  Rlemxel  Retmttim Rcruitent . Bariers Other | Tetal

American Indian 1 1

Anglo

Asian Aasrican

Black

Hispanic

Mizxed Minority

Unapecified 3 1 9 5 8 20 2 47

Qther

TOTAL 3 9 [

Note. Data are based on 28 secondary studies with populations
of females.
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Table 70

Empirical Documents with Female only Populations by Cultural

Categories

r

Population Number within categories

Carseling ; bpectations © Rolell  Retation Renitot | Bamios | QUer Total

Amecican Indian

Anglo 1 1

Asian American

slack i 1 1 1 4

Hispanic 1 1

Mixed Minority

Unspecified 3 9 14 21 3 24 14 1.8

Other

TOTAL 3 9 15 22 3 27 15 94

Note. Data are based on 39 empirical studies with populations
of females.
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Tables 71-74 summarize the documents concerning
populations for which gender is not specified. The relevant
documents (140) represent 21% of the total database. The
largest categories are barriers and role models. Studies
with Hispanic populations are detailed more than other
ethnic/racial groups.

Highlights:

® 21% of the documents discuss cultural factors of
subject populations with sex not specified.

® Cultural factors for Hispanic populations are
documented more often than other ethnic/racial
groups.
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Table 71

All Documents with Sex Unspecified Populations by Cultural

Categories

Populationsf

Number within categories

Mcrvicer | garies

L ! Carmling Eoectatios  Role okl fetetion Oher Toul
American Indlan 4 6 5 6 8 4 33
Angle 2 4 s 3 i s 26
Asian American 1 & 3 4 6 3 21
Black 2 8 15 8 15 9 57
Hispenic 5 7 9 9 17 13 61
Mixzed Minerity 2 1 3
Unspecified 9 19 19 16 43 18 127
Other 1 2 2 1 1 1 8
TOTAL 24 50 58 49 98 53 336

Note. Data are based on 140 studies with populations not

specified by sex.
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Table 72

Primary Doc

uments with Sex Unspecified Populations by Cultural

Categories

Populations

‘Number within categories

[P

Gareelig | Eoacttion | folemal  Meation facvitex  Geries Ocrer Tout

American Indian 3 4 4 s 3 3 22
Anglo 2 4 5 3 2 S 26
Asisn American 1 2 2 2 2 1 10
8lack 1 6 9 S 7 7 35
Hispenic 2 4 [ 6 12 11 41
Mixed Minority

Unspecified 5 7 12 7 2 17 16 66
other 1 2 2 1 1 1 8
TOTAL 15 29 40 29 2 49 &4 208

Note. Data are based on 58 primary studies with populations

not specified by sex.
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Table 73

Secondary Documents with Sex Unspecified Populations by Cultural

Categories

Populations Number within categories
; ~ ; i

crmity | toeutios | dledl mtatin  |Rovicez Savies e | Tow
Americen Indian 1 2 >1 1 5 1 1
Anglo
Asian Amssrican 2 1 2 4 2 u
leck 1 2 6 3 8 2 22
Hispanic 3 3 3 3 1 5 2 20
nized Minority 2 H 3
Unspecified 4 12 7 9 1 26 2 61
Other
TOTAL 9 21 18 20 2 49 9 128

Note. Data are based on 82 secondary studies with populations
not specified by sex.
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Table 74

Empirical Documents with Sex Unspecified Populations by Cultural

Categories

Populations Number within categories {
s T { [ ! ;
i ‘ i
Cosseling | boctatios ¢ Roletel | wtion | Aouitox !unn | trer Toul
Amsrican Indian 2 3 4 & q q 19
Anglo 2 4 5 3 7 L 26
Asian Amarican 1 2 2 2 2 1 10
Slack 1 6 8 5 6 6 32
Nispanic 2 4 6 6 12 11 41
Mized Minerity
Unspectifiad 4 7 12 5 2 16 16 62
Other 1 2 2 1 1 1 8
TOTAL 13 28 39 26 2 47 43 198
Note. Data are based on 48 empirical studies with populations

not specified by sex.
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Interventions

Forty interventions were identified in the literature
search. (See Table 75.) By far the largest number were for
women, and, of those, the greatest number were in "non-
specified" science, meaning that no particulars were given.
The largest number of interventions in one category were for
mirorities in engineering. These were all products of the
programs of the National Action Council for Minority
Engineering (NACME).

NACME is a unique organization with branches across the
United States. It has a track record of success, and began
in the 1970s. NACME is a non-profit organization founded by
businesses, industries, foundations, universities,
professional societies, and common concern organizations.
It actively works to increase the number of minorities
(Blacks, Mexican Americans, Puerto Ricans, and American
Indians) graduating from accredited engineering schools.

NACME calls its college programs "Minority Engineering
Programs (MEPs). Although not all programs have all
components, a '"model" program provides services in the areas
of recruitment, admissions, tutoring, counseling, and summer
employment. The MEPs are described very well by Raymond B.
Landis (1985:7)3.

"Although certain aspects of the Minority
Engineering Programs (MEPs) vary somewhat, the
programs share common features: they are
generally based within an engineering academic
unit; all are dedicated to delivering services to
minority engineering students to enhance their
academic performance, retention, and graduation;
and most attempt to accomplish a great deal with
limited resources and therefore must be as cost
effective as possible."

Levels of Interventions

Most interventions were directed at high school or
college students. There were a few exceptions, such as the
NSF Career Facilitation Projects and some teacher/staff
inservice programs. The interventions which were directed
at teachers or other school personnel, existed ultimately to
affect the student population these people served. The only
intervention directed at post-college women to help them

31andis, Raymond B., Ed. (1985). Improving the Retention
and Graduation of Minorities in Engineering. Handbook. New
York, NY: NACME, Inc.
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establish careers in SET fields were the Career Facilitation
Projects. The centerpiece of this intervention was an

educational program, at a college, to update skills in a
scientific field.
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Table 75

Interventions by Population and Subject Area

Subject Population
WOMEN (22) WMEN & MINORITIES (5) MINCRITIES (13)
(9) role models....cv....4
hands-on experience..l
NONSPECIFTIED peer SUPPOrt.........l
instructicn.cceeveee.d
SCIENCE counseling.eeeeceeass?
field trirs..........1
TULOring . eeeeensssll
high school recTuit..l
(1) role models (1) hands-on
hards-on experience irstructicn
peer sugrport firancial assistance
PHYST instruction parent involvement
s counseling field trip
2) role models..........1
: hands-on experience..l
CHEMISTRY instructien..........2
counseling....cee000al
.}{5) role mdels..........1 . .
(6) role models 5 internship...........i (12) mcemsh:-?---------i
- Thrisenete hands=-ON..ecececceess hands onteceecananns
hands-on experience..d | inseruction..........3 instnuction........6
mt‘_"‘m ettt financial assistance.4 parent involvement.l
ENCINEERING financial assistance.l | - parent involvement...l counseling.........7
parent invol nt.. .1 C?m;e],;:';g,,.,,..,...z =114 51,1 SRR
= seling vener ‘2 field trip..c.ccauass3 peer suppert.......5
cfm VSRR tULOTiNg.eesecseeasal
field trips..........3 high school recruit..l
(4) role models......ens.l
hards-on experience..l
peer Support...c...s..l
MATHEMATICS instruction..........4
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CONCLUSIONS AND IMPLICATIONS

In this interim report, conclusions can only be
preliminary ones. The Results section tabulated:

® The variables researchers have measured in studying
the issue of minority and female participation in
SET study and careers.

® The strategic approaches that have been wused in
attempting to remedy the underrepresentation of
these groups.

® The research gaps.

A breakdown is given for the Cultural Factors
classification, covering the categories of counseling,
expectations, role model, retention, recruitment, and
barriers. The findings are similar in other factor
classifications of Educational, Career, Economic, and
Personal.

Preliminary Conclusions

® There is a paucity of data on ethnic and racial
groups, especially when linked to sex.

® Economic variables are the least frequently studied.

® Virtually no information on cost or cost
effectiveness of interventions has been published.

® The best models for male minority interventions are
the NACME models.

® There are few longitudinal or follow-up studies.

® More research and interventions have been conducted
on math anxiety for women than for men.

® Curricula do not contain enough "hands-on" or
laboratory work for populations who need to make up
a "technical gap".

® The Federal government is the major funder for
research in this area.

® Work remains culturally defined, i.e. some careers
are "fenced" in ways which keep women out; women's
work and men's work are a division of 1labor concept
in America.
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Reasons for the high incidence of Asian Americans in
SET careers are not well-documented but center on
rarely operationalized or tested concepts such as
"family"” and "culture."

Implications

There is a need for more specialized research
design, targeting discrete populations of female and
male American Indians, Asian Americans, Blacks, and
Hispanics.

The lack of longitudinal or follow-up studies means
that evaluation and cost effective measures are
inadequate so the benefit of the research is
difficult to assess.

A systematic program of interventions is the only
method to produce the data in a way which can be
measured, compared and evaluated.

Women and minorities are still paid less than white
males and receive fewer rewards such as tenured
positions, suggesting that underrepresentation may
be related to the lesser benefits for them relative
to the expectations, effort, and time expended.

There is a need to determine the cultural reasons
minorities avoid math and science.

A reconciling mechanism may be necessary in order to
bridge the gap between the pluralistic aspects of
some minority cultures and the individualistic
aspects of competition in college and careers.

There may be an Occupational Adaptation Syndrome
(OAS) experienced by minorities and women as they
seek to enter non-traditional careers, causing value
and culture conflict. Math and science anxiety may
be aspects of a larger, more generalized problem-
that of an inadequate adaptive response to
unfamiliar situations and behaviors. The tension,
stress, and strains arising from stereotyping,
variance in wvalues, and cultural anomalies appears
to compound resulting in adaptive system overload
and subsequent drop-out from SET study and careers.
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APPENDIX A

Potential Journal Sources of SET Documents

SUBJECT

ESTIMATED NUMBER

OF APPROPRIATE JOURNALS

Aeronautics and Space Flight
Anthropology

Architecture

Biology

Business and Economics

Chemistry

Computers

Education

Electricity and Electrical Engineering
Engineering

Environmental Studies

Ethnic Interests

History

Industrial Health and Safety
Mathematics

Metallurgy

Military

Physics

Public Administration

Sciences: Comprehensive Works
Social Sciences: Comprehensive Works
Sociology

Technology: Comprehensive Works

A-1

138
50
56
59

170
80
95

273

118

l6l

126

107

102
50
63
53

121
70
93

100
73
99
65




wWwomen's Interest 111

TOTAL 2,433
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A.

APPENDIX C

CRITERIA FOR INCLUSION IN CASET DATABASE

Categories A through D include the following:

Membership in subgroup of American Indian,
Asian American, Black, Hispanic, or women.
United States of American citizenship.
Published document, including bibliographies,
presented papers, and government reports.

Additional criteria for each specific category

be:

Highest Criteria

1.
2.

About a SET subject.

About a ninth grade or above, postsecondary
education, vocational training, or
employment.

Second Highest Criteria

1.

2.

Not about specific academic majors or
occupation but 1is concerned with information
or data about education, training, and jobs.
About a ninth grade or above, postsecondary
education, vocational training, or
employment.

Third Highest Criteria

1.

About majors or occupations which are
tangential to SET, such as the life sciences
(medicine, biology, nutrition, paramedical
training, dentistry); geography;
meteorologist; heat-transfer technician;
television; and radio repair person.

About a ninth grade or above, postsecondary
education, vocational training, or
employment.

Fourth Highest Criteria

1.

About majors, courses of study, or
occupations which are not SET or tangential
to SET. Could be about subjects such as the
social and behavioral sciences, law,
business, English, foreign languages, and the
non-SET trades.

About a ninth grade or above, postsecondary
education, vocational training, or
employment.
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APPENDIX D

CODING SHEET
I. A. ACCESSION NUMBER:
B. DATABASE/FILE: DATE OF RETRIEVAL:
II. AUTHOR (Personal):
(Organizational):
III. TITLE:
IV. SOURCE:
Volune/Issue: Page: Year:
Report No.: contract Grant No.:

Sponsoring Organizacion(s):

V. DOCUMENT TYPE:

1. Book 8. Conference Paper

2. Book Chapter 9. Bibliography

3. Journal 10. Audio-Visual

4. Government Reporc ll. Instructional Materials
S. Industry Report 12. Manual or Handbook

6. Dissertation 13. College Repor:

7. Unpublished Manuscript 14. Othe:=, specify

VI. AVAILABILITY:




(Coding Sheet)

VII.

VIII.

GOAL AND FOCUS:

Empirical Study (Including 4. Position Paper
Intervention Project Reports
and Surveys S. Anecdotal

l.

2.
3.

Research Review
Theoretical Review

6. Case Study
7. Evaluation Report
8. Other, specity

SETTINGS OF RESEARCH:
TYPE OF ORGANIZATION:

A.

1. Educational 3. Governmental
2. Induscrial 4. Other, specify

LOCATION: City State Not Specified

Other. specify

ir
1.

3.
4.
S.
6.

EDUCATIONAL, NAME OF INSTITUTION:
Type of Institution: Public Private Proprietary
Other, specify
Type of Degree given: HS Diploma AS BS MS PhD
Certificate Other Not Specified
Student Body: Coed F Only M Only
Religious Affiliation: Yes___ No____ Denomination
Technical/Vocational Institute:Yes____ No___ Not Specified

Size of Undergraduate Population:

¢1,000 ______ 1,000-10,000 ____ 910,000

D-2




(Coding Sheet)

D. IF INDUSTRIAL, NAME:
Other. specify
l. Type of Industry (use SIC Code)
2. Size of organization and number of personnel

E. IF GOVERNMENTAL, NAME:
Other., specify
Civilian Military Laboratory

IX. FUNDING OF RESEARCH
Public Corporate Nou-Profic Other Not Specified

X. EVALUATION COMPONENT: Yes No Intsrnal Extarnal
XI. COST COMPONENT: Yes No
l. Cost of the Project/Intervention/Program Unit Cost
2. Cost of the Evaluation Unit Cost
3. Cost of the Study Unit Cost

4. Other, please specify

XII. TYPE OF STUDY:
Primary Secondary

D-3




(Coding Sheet)

NOTE:

If coding secondary articles, just place checks.

If coding primary articles, enter numbers (if present) or
else, place checks.

XIII. POPULATION CHARACTERISTICS

A.
B.

NOTE:

Total Male Female
American Indian
Angle
Asian American
Black
Hispanic
Mixed Minority
Mixed Minority & Other
Other (specify)
And code

For the balance of the Coding Sheet:

If the article is primary, enter checks under the appropriate
columns

If the article is secondary, circle the capital letters which
represent factors discussed.

XIV. CULTURAL FACTORS

A.

Mentioned Unfavor- Favor- Inter-
Only: able: anle: vent.on:

COUNSELING/GUIDANCE
l. Consult Father

2. Consult Mother

EXPECTATIONS
l. Family expectations




(Coding Sheet)

C. ROLE MODEL

Mentioned Unfavor- Favor- Inter-
Oonly: able: able: venticn:
1. Mother in related
career
2. Father in related
career
3. Mother's educational
level
4, Father's educational
level
D. RETENTION
1. Family moral support
E. RECRUITMENT
F. BARRIERS
Mentioned Inter-
Oonly: Yes: No: ventian:
1. Differences per-
ceived in sctatus of
SET careers
2. Sex Bias
3. Race Bias
XV. EDUCATIONAL FACTORS
« COUNSELING
A Mentioned Unfavor- Favor- Inter-
only: able: able: venticn:

1. Academic counseling

D-$




(Coding Sheet)

Mentioned
Only:

2. Carser counseling
matching individuals
with majors

Unfavor-
able:

Favor-
able:

Incer-
venticn:

3. Academic tutoring

EXPECTATIONS

ROLE MODEL

1. Teacher, counselecr.
employer, profes-
sional role models

RETENTION

l. Support from author-
ities

2. Internships and work
study programs

3. Peer support groups

RECRUITMENT

1. Policies on women
and minorities

2. Support from author-
icies

BARRIERS
Mentioned

only:
l. Type of high school

Yes:

No:

Inter-
venticn:

P ——




(Céding Sheet)

G.

H.

Mentioned
Only:

2. Teacher Qualifi-
cations

Yes:

No:

Inter-
ventizsn:

3. Sex bias

4. Race bias

6. Instructional
macerials

SCORES

Mentioned Unfavor-

only:
1. SAT/ACT

able:

Favor=-
able:

Inter-
venction:

2. Other specialized
tests

3. G'P.A.

4. Rank

CURRICULUM

1. Adequate H/S math and
science subjects

2. Extra-curricular
SET programs

3. Math Anxiety

4. Other specialized
courses

$. Extra-curricular
non-SET activities

XVI. CAREER FACTORS

A.

COUNSELING




(Coeding Sheet)

G.

Mentioned Unfaver-

only:
EXPECTATIONS

1. Job/career expec-
tations

able:

Favor-
able:

Inter-
ventizn:

2. Advancement oppor-
tunity

ROLE MODELS
1. Mentor

RETENTION
l. Wages and salaries

2. Advancement oppor-
tunicy

3. On-the-job peer
support group

RECRUITMENT

1. Networking for
job contacts

WORK EXPERIENCE
l. Militarzy

2. Non-Military

BARRIERS
Mentioned
only:

l. Sex bias

Yes:

Inter-

vention:

2. Race bias




' (Coding Sheet)

XVII. PERSONAL FACTORS
A. ABILITY

c.

D.

l.

2.
3.

Mentioned
only:

Skills for stress
management

Unfavor-
able:

Favor-
able:

Inter-
vention:

Aptitude

Hand/eye coordin-
ation

Male/female math and
spatial differences

Adaptive capability
(e.g., career re-
cyeling)

ATTITUDES

1.
2.

3.

4.
S.

6.

Interest in SET

Attitude toward
math/science

Recognition of SET ob-
jectives for career

Study habits

Motivated toward
achievement

Self-concept, image,
self-confidence,
identity

EXPECTATIONS

VALUES




(Coding Sheet)

XVIII.ECONOMIC FACTORS

A. FINANCIAL SUPPORT
Mentioned

only:
l. Grant

Unfavor- Favor-

able:

able:

Inter-
vention:

2. Scholarship

3. Internship

4. Work Study

B. BARRIERS
Mentioned
Oonly:

l. Financial support
availability

Yes:

Inter-
vention:

2. Effect work on
study time

3. Sex bias

4. Race bias

XIX. RESEARCH METHODS USED:
A. TYPE OF DATA USED: Cross-sectional
B. MEASUREMENT (College):
l. Recruitment
2. Retention
3. Dropout
‘4. Stopout
S. Graduation
6. Grade Point Average
7. Quality of school life
8. Change of attitude
9. Transfers:
a) From where
b) To where

D-10

Longitudinal
Follow-up




(Coding Sheet)

€) Zyear to 4 year college

d) 2 year to 4 or more college

e) 4 year to 4 year college

£) 4 or more year to 4 or more year college
g) 4 year to 2 year college

C. MEASUREMENT (For career path or industry):
1. Recruitment
2. Retention (staying at the same career)
3. Length of service at individual company
4. Job satisfaction
S. Other. please specify

D. MEASUREMENT E. MEASUREMENT
(Vocational/Technical) (High School)
1. Recruitment 1. Recruitment
2. Dropout 2. Dropout
3. Graduation 3. Graduation
4. Grade average 4. Grade average
S. Qualify of school life $S. Quality of school life
6. Other, please specify 6. Other., please specify

D=1l




(Coding sheet)

NOTE:

XX.
XXI.
XXII.
XXIII.
XXIV.
XXV.
XXVI.
XXV.
XXVI.

. XXV.
XXVI.
XXVII.
XXVIII.
XXIX.
XXX.
XXXI.
XXXIZI.
XXXIII.
XXXIV.
XXXV.
XXXVI.
XXXVII.
XXXVIIZI.

*Note:

This pag® is for internal file manipulation.

If the items listed

below have been checked at any point while you coded this arcicle.

place an "X" in the space provided.

An. X" here means at least one measurement was recorded

10-11,

Counseling
Expectations
Role Model
Retention
Recruitment
Barriers

,Scores (SC)

Curriculum (CC)
Work Experience (WX)
Ability (AB)
Attitudes (AT)
Financial Support
Values (VA)
Measurement®
Intervention

Sex Bias

Race Bias
Intorﬁship

SAT

GPA

Math Anxiety
Milicary

Self

on pages

D-12

Coder'‘s Name




APPENDIX E
COMPUTERIZED SEARCH PER GROUP

American Indians Asian Americans

(1488) (588)

ZOSB

ch T

Black Amaricans Hispanic Americans

A 1% A =%

(1230) (930)

2%

B

women (3208)

Alﬁ




